Combined anti-herpes virus activity of nucleoside analogs and interferon.
Addition of interferon (IFN) to nucleoside analog therapy for herpetic keratitis has been shown to significantly increase the efficacy of therapy compared to nucleoside alone. We have analysed several nucleoside analogs and recombinant IFN-alpha 2 to determine which combinations have increased anti-herpes simplex virus type 1 (HSV) activity. Synergistic anti-HSV activity between IFN-alpha 2 and the acyclic guanosine analogs, acyclovir (ACV) and ganciclovir (DHPG), was demonstrated in cytopathic effect reduction assay in human corneal cell cultures as well as in Vero cells. In this assay system IFN-alpha 2 alone had little detectable antiviral activity at titers of greater than or equal to 2,000 IU/ml, however, treatment of cells with about 100 IU/ml of IFN-alpha 2 for 24 hrs prior to infection decreased the ED50 of ACV approximately 2- to 3-fold and of DHPG approximately 5- to 6-fold in Vero cells. Combinations of IFN-alpha 2 with bromovinyldeoxyuridine (BVdU) in Vero cells or human corneal stromal cells did not increase the antiviral activity of BVdU. Combinations of IFN-alpha 2 with trifluorothymidine (TFT) also did not increase the effective antiviral activity of this nucleoside and resulted in decreased uptake of TFT from the medium. These studies document that combinations of acyclic nucleoside analogs, ACV and DHPG, with IFN-alpha 2 resulted in synergistic anti-HSV activities in both Vero and human corneal stromal cells, while the pyrimidine analogs, TFT and BVdU, were not synergistic with IFN-alpha 2. IFN-alpha 2 treatment of cells induced modifications of nucleoside (e.g., thymidine and TFT), but not nucleobase (e.g., ACV) uptake. These studies suggest that selective inhibition of nucleoside versus nucleobase uptake may contribute to the mechanism of IFN/nucleobase synergy in the inhibition of HSV replication.